ONE of the gravest social problems of the present day is the increase in suicide. This is not a new development, for unfortunately statistics for every decennium show an increase in the suicide rate in this as well as in other countries.
Professor Littlejohn, in a paper published in 1899, investigated the statistics of suicides in Edinburgh for the 13 years 1883-1895. The total number was 298, and did not include a single case of coal gas poisoning. The suicides for the last six years, 1920-1925, number 353, of which 105 or 30 per cent. were due to inhalation of coal gas.
Hanging.
Drowning.
Cut Throat.. In some other towns in Scotland, I am informed by the Registrar-General, the percentage is even higher. If we differentiate the sexes, we find that 42 per cent. of women employ coal gas as the lethal method, as compared with 25·2 per cent. of men.
This increase in coal gas poisoning is well brought out by the The total number of accidental and suicidal deaths in:Seotland from coal gas poisoning were 10 in 1913, and 108 in 1925. In England a similar increase is found, the number of suicides by this means having more than trebled in the last six years, being 213 in 1919, and 762 in 1925; a striking contrast to the number of accidental cases, which has remained almost constant.
DEATHS FROM" IRRESPIRABLE" GASES (ENGLAND A:-;-D \VAZ>ES.)
Year. Suicide. Accident .  1918  276  149  1919  213  121  1920  270  156  1921  365  150  1922  503  176  1923  688  152  1924  585  133  1925  762  163 This large increase in cases of coal gas poisoning gives rise to numerous medico-legal questions, of which one of the most important is that of accident, suicide or murder.
Accidental death from carbon monoxide occurs in connection with lime kilns, bakers' ovens, usc of explosives, motor car exhausts, and in many trades as well as from the domestic gas supply. Deaths from this latter source are by far the most frequent, and it is with these that the present paper deals.
The following are typical cases of how accidental poisoning may occur.
A student going to bed, hung his coat on the gas bracket. Owing to the weight of the coat the bracket cracked during the night. The student, was found unconscious next morning, and died later in the day from gas poisoning.
A woman who lived alone lay down on a couch in the kitchen waiting for the water to boil in the kettle. She fell asleep, and was found dead with the room full of gas. It appeared Cases ,.IIC.. _.
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Accident. 1918 '19 '20 '21 '22 '23 '24 1925 FIG. 2.-Coa1 Gas Fatalities. England and Wales. that the kettle boiled over and extinguished the gas ring. Again, where the gas has been turned off at the meter; a person opens a gas tap to light a stove, and, finding the gas turned off at the main, fails to fully close the tap. The gas is turned on later at the meter with fatal results. The same type of accident may also occur with the penny-in-the-slot meter. It is by no means infrequent to see reports in the press of deaths from coal gas in houses in which there are no gas pipes.
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The gas from a cracked main under a tar-bound or frozen road having found an outlet through the soft ground in the basement of the house.
Accident can only be excluded by the circumstances, and in some cases the answer cannot be determined.
In the last six years in Edinburgh, there have been only seven unquestionable cases of accident.
Suicide is very frequent, and, as a rule, circumstances exclude accident. The victims in the great majority of cases arc found with their heads covered with coats or blankets, and with the tube from a gas tap brought under the edge of the covering article. In several instances the person has been found sitting in a chair with the gas tube close to, or in their mouths, and still held in position by the hand, or they have been found lying on the floor with the head in a gas oven.
In one case, a woman was found with a mask which she had made out of a tea-cosy tied over her face, the gas tube having been introduced through a hole in the top of the cosy.
It is well to remember, however, that these conditions may be simulated by a murderer. The question of possible homicide is one of great importance, and six cases were reported under this heading in the Registrar-General's (England) returns for 1925.
What is to prevent a murderer turning on the gas when his victim is asleep? When unconsciousness has developed he may lead a tube frOID the gas to the victim's mouth and place a covering over the head, or make some other arrangement such as is described only too frequently in the newspapers.
In this connection a case which occurred this year is of interest. A labourer employed in working down a well, was found dead in bed. As in the case of all sudden deaths in Scotland, the matter was reported to the police for investigation. Professor Littlejohn, who examined the deceased on their behalf, was struck with the very pink colour of the post-mortem lividity. The Procurator Fiscal was informed, and ordered a post-mortem examination in view of a probable fatal accident enquiry being held. The examination showed that death was due to carbon monoxide poisoning. His wife stated that he had complained of a smell of gas in the well, and that his clothes smelt strongly of gas when he returned from work.
On further investigation it was found that the man left his work at mid-day on Saturday, returned home for his dinner, and was seen walking about the town in the afternoon and evening. The family heard him return home about midnight, and move about the kitchen, where he slept alone. The kitchen contained a coal fire and also a gas ring, and he had apparently cooked himself some supper as was his usual custom. Next morning, at 7 a.m., his wife entered the kitchen to prepare breakfast, but stated that she noticed no smell of gas, nor did she find the gas tap turned on. Thinking the deceased was asleep, she left him until 11 o'clock, when, on trying to awake him, found he was dead.
The question arose, was this a case of accidental death from exposure to coal gas at his work ? Was it suicide? or a case of homicide? or, as we shall consider in a moment, was this a case not of coal gas poisoning, but of post-mortem development of nitroxyhaemoglobin to which Haldane has drawn attention (B.M.J., 1. 8. 25 ).
An estimation of the percentage saturation of the blood was made by Hartridge's reversion spectroscope, which excluded the last-named possibility. The saturation was found to be over 70 per cent. We know that in cases of poisoning by CO, where the person is unconscious, the CO is eliminated from the blood when the patient breathes fresh air, and after five or six hours only an infinitesimal amount is present; this man therefore. who was seen and heard going about twelve hours after leaving his work, and who never complained of breathlessness or other symptoms, could not have contracted a saturation of 70 per cent. from the well, as this would have been eliminated many hours before, not to speak of the fact that a much lower saturation than 70 per cent. causes unconsciousness. We are therefore forced to the conclusion that the man became unconscious ill the atmosphere that contained the carbon monoxide which poisoned him. There can be no doubt that he was gassed in the dwelling house.
Whether this was a case of homicide, or, as would appear more probable, one of suicide, the family removing the evidence of suicide in order to escape publicity, is a matter of conjecture. since police and other enquiries could not get evidence to enable any criminal charge to be made. I believe a claim for compensation was made by the family and settled out of court, the employers preferring this to having any suspicion raised that their well was contaminated with coal gas.
This case illustrates most of the medico-legal questions arising from carbon monoxide poisoning, namely:
I. The possibility of mistaken diagnosis. 2. The toxicity and amount of saturation of the blood required to produce unconsciousness. 3. The time elapsing before a person becomes unconscious. 4. The rate of elimination.
With regard to the first of these questions, as to the possibility of any other condition being confused with carbon monoxide poisoning, Haldane reported a case last year where the verdict at the inquest was given as "Carbon monoxide poisoning contracted during employment." This when investigated proved to be due to a condition which had developed after death, namely, the formation of nitroxyhaemoglobin, a substance which gives the post-mortem appearances seen in carbon monoxide poisoning, and which gives similar reactions with the usualtests, such as a pink colour on dilution, Kunkel's tannic acid test, and the spectroscopic test. CO poisoning and nitroxyhaemoglobin can, however, be distinguished by boiling a dilute solution of the blood, or by means of an instrument devised by Hartridge, known as the reversion spectroscope, which is used as one of the methods for estimating the percentage saturation of the blood with CO.
This post mortem condition of nitroxyhaemoglobin is rare, and the circumstances are sufficient to exclude it in most cases. In a very small percentage of instances, however, such as the case of the labourer working in the well referred to above, the possibility may arise, and in such circumstances care must be taken to exclude it.
Carbon monoxide gas unites with the blood much more readily than the oxygen of the air, and causes death not by any toxic action, but by depriving the tissues of the oxygen which it has displaced. Sometimes the patient survives several days, and samples of the blood after a short time show no evidence of the presence of carbon monoxide. Death in such cases results from cerebral softening, an after effeet of the acute anoxaemia.
The symptoms caused by a given percentage saturation of the blood vary with the individual and the rapidity with which the saturation has been produced.
Distinct symptoms of weakness and malaise are present with a saturation of 50 per cent., between 50-55 per cent. any exertion such as walking is difficult, and above this unconsciousness is produced. When the accumulation in the blood is rapid, such as occurs when air containing a large amount of CO is breathed, the saturation required to produce the above symptoms will be less.
The rapidity with which carbon monoxide accumulates in the blood varies with the amount of the gas present in the air. An individual breathing an atmosphere containing I per cent. of carbon monoxide will have 50 per cent. CO in his blood in 15-16 minutes. Exposure for twenty minutes is thus approximately the time required for unconsciousness to develop with this percentage in the air. If a person puts his head in a gas oven, he will be breathing almost pure coal gas, which in Edinburgh contains at present 22 per cent. of carbon monoxide. Under such conditions unconsciousness will theoretically occur in about 30 seconds.
The rate of elimination of the gas after the patient has been removed from the atmosphere of carbon monoxide is also of importance from the medico-legal standpoint.
Henderson (B.M.J., 1.9.26) has shown that for the first hour and a half the elimination is small, but after that becomes rapid, and provided the patient lives, all the carbon monoxide should have been eliminated in from five to six hours.
In the case quoted by Haldane to which reference has been made, the verdict of CO poisoning at the inquest was founded on the bright pink colour of the blood seen at the post-mortem examination, and on the positive results obtained from the usual tests for carbon monoxide. Fourteen days had, however, elapsed before death occurred, so in this case it is evident the appearances and positive tests could not have been due to carbon monoxide gas. Had the above facts connected with gas poisoning been more widely known, this mistake could not have occurred.
We have briefly considered the increasing frequency and the various medico-legal problems associated with carbon monoxide poisoning; it now remains for us to discuss whether anything can be done to limit its occurrence.
The poisonous element in coal gas is the carbon monoxide, most of which is contained in the water gas added for the purpose of increasing its heating properties.
Yandell Henderson, in an article on poisonous gases (B.l1f.J., 9.1.26), stated: "It is well established that the number of deaths each year in any city due to its illuminating gas rises in direct proportion, or even in more than direct proportion, to the amount of carbon monoxide in the gas. In those cities where coal gas of low carbon monoxide content is supplied asphyxiations are few. In New York city, at the other end of the scale, where the gas contains nearly 30 per cent. carbon monoxide, the number of deaths from this cause is about 500 per year."
In this country, Dr. Stevenson, representing the RegistrarGeneral's department, giving evidence before the Departmental Committee on carbon monoxide poisoning in Hl21, stated that "The death rate from accidental coal gas poisoning for towns where water gas was added to the gas was two-and-a-half times higher than for towns in which none was supplied."
It is evident that the percentage of carbon monoxide in the gas affects the death rate from coal gas poisoning.
In the last five years there have been two Government enquiries into deaths from coal gas. One in 1921, the other ill 1924. Both these enquiries have, however, been limited to accidental deaths, the increase of which they state has only been slightly above the proportional increase in the number of premises supplied with gas.
The 1924 Committee reported that the question had been considered solely from the standpoint of the risk of accidental poisoning, and concluded that a limitation in the proportion of carbon monoxide in lighting gas would cause very little reduction in the number of accidental deaths, and would gravely disturb the economic factors which govern the price of gas.
The reason for the above opinion being apparently because the majority of accidental deaths occur in bedrooms during the night, and the victims are subjected to prolonged exposure.
From the accidental point of view any alteration in the composition of the gas supplied does not appear to be a practical proposition, and in any case, the rise in the number of accidental deaths is not very great.
In February of this year, the Parliamentary Secretary of the Board of Trade referred to the 1924 Report, in answer to a question in Parliament, as to whether he would cause enquiry to he made into the deaths from carbon monoxide poisoning. He stated that the position was being watched, and that during 192.') in the area supplied by the three London gas companies there were 27 such deaths, in which either an open verdict or a verdict of accidental death was returned. This is not an alarming number. We have, however, to add to this, 153 suicidal deaths of which no mention was made.
I t is to the prevention of suicidal poisoning that 1 desire more particularly to direct attention.
It may be said that if one method is removed, a suicide will find another. That this may be so is beyond dispute, but there are maIlY cases in which suicide would not be attempted if some difficulty was placed in the way of employing a particular method.
The temptation of an easy means at hand is often the deciding factor. As an instance of this, suicides were very frequent some years ago from a well-known bridge in Edinburgh, which had It low parapet, and might almost be said to invite suicide. The parapet was raised, and crowned with sharp spikes, with the result, that no suicide has occurred there since.
We have seen that CO is a cumulative poison, and that fatal results will occur with even small amounts in the atmosphere provided the exposure continues for some time.
Would a reduction in the amount of CO in lighting gas and thus a prolongation of the time necessary to produce a fatal result be of any use? In a number of cases it would result in the person being found before it was too late. This is shown by the fact that of 82 admissions to the Royal Infirmary, Edinburgh, of lighting gas poisoning in the last six years, only six have died. On the other hand, a suicide frequently tries to make certain of a speedy result by covering his head with blankets, or putting his head inside a gas oven, etc., and so artificially raises the concentration in the atmosphere he breathes. Under such circumstances, it must be admitted reduction in the carbon monoxide content would not have much effect.
The question of limiting the amount of gas supplied by means of a penny-in-the-slot meter is likewise of little use, as I have seen fatal results in cases where such meters were in use. Approximately, 25 cubic feet of gas are obtained for a penny, which, if it contained 20 per cent. CO, would give 5 cubic feet of carbon monoxide, a quickly fatal concentration in an ordinary sized bedroom.
It seems a pity that the question of suicide should have been eliminated from the Government enquiries, especially in view of the statements of Yandell Henderson and Dr. Stevenson, and of the rapid increase in suicidal cases.
In considering the question of the limitation of suicide we must not confine ourselves to a discussion of the composition of gas, but must consider any other methods which are applicable. There is no doubt that a large number of cases of suicidal gas poisoning are due to the publicity given to this matter by newspapers. As I mentioned before, suicides are easily influenced by example and suggestion. A suicide occurs by some unusual means, which is reported in the press, and is quickly followed by another in which the same means arc employed. An example of this occurred recently in Edinburgh, where two men cut their throats, and then jumped from a viaduct into a river below, within a few days of each other.
Not infrequently the relatives state that the deceased had remarked on similar suicides which he had read about in newspapers. There can be no question that the publication of details and reports of inquests in cases of suicide does a great deal of harm.
A few months ago, these cases were broadcasted in the evening news bulletins, but fortunately the RRC. eliminated such items when their attention was directed to the grave results of such publicity.
Legislation has recently been proposed to suppress the puLlication of certain classes of divorce court proceedings.
It is surely of greater importance to suppress reports of suicides, which constantly remind unfortunate individuals of the ease and certainty of death as a way out of their troubles. Whether the suppression of publication of suicides would have any beneficial effect on the number of cases of coal gas poisoning cannot of course be definitely asserted, but that absence of such details would be an advantage to the community cannot well he doubted.
DISCUSSION.
Sir WILLIAM WILLCOX: The author is to be congratulated on his paper, which emphasised the increasing medico-legal importance of monoxide poisoning.
The figures produced for Scotland are most striking and show an alarming increase in fatalities for this form of poisoning.
Monoxide poisoning is most insidious in its onset, and causes a rapidly developing and painless coma followed by death. The public are beginning to realise that this is one of the easiest and most painless forms of suicide.
As the author states, the publication by the press of details of these suicidal deaths has a bad effect, since it leads to further deaths from imitation.
There is little doubt that the statistics for London and for England and Wales would show results similar to those so clearly demonstrated for Scotland.
Sir William Willcox agreed with the author on the importance of always confirming the diagnosis of carbon monoxide poisoning by analysing the blood, which should show a huge percentage of saturation with carbon monoxide.
Sir William Willcox had met with cases of persons dying from anaemia after a short but ineffective exposure to coal gas had previously taken place. He had also met with fatal morphine poisoning in persons who had been exposed to coal gas inhalation.
The true cause of death could always be determined by analysis of the blood for percentage of carbon oxide saturation, and other sources of toxaemia could be detected by analysis of the blood and excreta.
Mrs. BLANCO WHITE: Officials of the Ministries of Health and Pensions have stated that certain groups of men who contracted illnesses during the war were practically eliminating themselves hy suicide, so adding to the numbers of those dying by their own hands. It is suggested that some irritating gas might be added to coal gas which would wake up the victims of accidents and render suicide difficult and unpleasant.
Mr. ALBERT CREW said he thought that the lecturer had exaggerated the importance of suicidal deaths resulting from coal gas poisoning, and suggested that the statistics he presented were neither convincing nor conclusive. It was significant that in Scotland in 1913 (i.e. before the War) the deaths from gas poisoning due to suicide were 10 and the total deaths due to suicide were 277; whereas in 1920 (i.e. after the War) the deaths from the same cause were 29 and the total deaths were 236, i.e. with a great increase of gas poisoning deaths in 1920 the total number of suicidal deaths had decreased. He was not concerned with the methods of suicide, but rather as its its causes. People who committed suicide were usually very determined to put an end to their existence, and if deterred in one way would soon find another. That being so, gas poisoning seemed economical and likely to cause the least trouble and inconvenience to the general public. He could not agree with the criticisms made as to the dire results caused by the publicity of the press in regard to reports of inquests and law cases generally. Publicity in the press was a useful weapon in preventing and detecting crime. It was idle to say, as had been said by the lecturer, that the details of the method by gas poisoning in the public press had increased the number of suicides. The publicity given to such details had no doubt directed the attention of would-be suicides to that particular form of death, but he suggested that that publicity had not increased the total number of suicides but had merely popularised the use of gas poisoning as a means to a final end of all things. He was of opinion that restrictions on one method of suicide merely led to the use of other methods of Silicide, and that what it was more necessary to ascertain was the causes which led people to commit suicide rather than the methods by which Silicide was accomplished.
Dr. DOUGLAS .J. A. KERR, in reply, said: The question of symptoms and treatment was omitted from the paper, as a consideration of these would occupy a considerable time, and the paper was confined to the forensic aspect of the subject.
Treatment by transfusion has been tried with success, but the treatment now used in Edinburgh is the inhalation of oxygen containing 5 per cent. CO 2 , One speaker suggested that CO was not the only poisonous gas in coal gas, and that CO 2 was equally important, as it prevented the patient getting rid of carbonic acid in his blood.
The modern treatment is to make the patient inhale CO 2 as has been pointed out by Henderson in cases of carbon monoxide poisoning. There is little carbonic acid in the blood and the respiratory centre lacks stimulus, the breathing in consequence being shallow and slow; the administration of CO 2 gas stimulates the respiratory centre, increases the aeration of the lungs, and so hastens the elimination of the CO.
I have no knowledge of the results of intravenous injection of hydrogen peroxide, or of the injection of oxygen into the tissues.
The figures 1 have given have been criticised on several grounds. (i) That they would be lower if the increase in population was taken into account. The population in the last five years has not increased very much, yet the number of suicidal cases of coal gas poisoning has risen from 365 to 762. Again, it was suggested that the number of suicides was in reality higher, and those of accident lower. If anything the reverse is the case, the family doctor preferring to consider the case an accident rather than a suicide if he possibly can, for obvious reasons.
I was quoted as having said, "The number of accidental cases was not very great." My actual words were, "The increase in the number of accidental cases was not very great."
The Dangerous Drug Act, and other Acts, were cited as preventing suicides by opium, and so swelling the number of coal gas cases. This in undoubtedly so. In the 13 years 18R3-18!J5, out of 80 cases of poisoning in Edinburgh, 52 were due to opium or its derivatives. In the last six years, out of 14ti poisoning cases, only two were due to opium.
It has been suggested that as the expectation of life is increasing, old people suffering from cancer and such diseases find suicide an easy way out, and that in this way may account for the rise in cases is not borne out by investigation. The age when the greatest number of suicides occur is 50-55, after which the number falls rapidly, and the higher age groups show such small numbers that they are unlikely to influence the suicide rate to any marked extent.
One speaker asked whether I have observed the haemorrhages and areas of softening in the brain which are described in connection with these cases, as he has never come across them.
I have not noticed any definite haemorrhages, but as regards the softening, I have seen such well marked. cases, that I have preserved the specimens for demonstration to students, and a specimen has to be very definite before one can demonstrate it to a student. These areas of softening are not seen in the cases which are found dead, or which die shortly afterwards, but in those cases which live two or three days, the softening is the cause of death. In the cases I have seen, the softening was bilateral, and affected the lenticular nucleus.
Lastly, the question of publicity. I do not advocate the suppression of the publicity of details of all inquests. As you will recollect, it was only through the accounts in the press, that the famous "Brides in the Bath" case came to light.
I do, however, advocate most strongly the suppression of details of undoubted suicides. Publication of these serve no useful purpose, and cause great pain and distress to the relatives and friends.
